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In the specification: 

Endoscope with disposable cartridges 
for the invagination of e ndoscope endoscopic tube. 
Description of invention. 

Th i s io tho continuation of application PCT/LV08/00006 based o n tho priority a p pl i cations P 0 7 10 0 from 
03.10.07 (LV) and P 08 188 from 23.00.08 (LV). 

BACKGROUND OF THE INVENTION. 

kefnve^ field of medicine, namely to colonoscopy and enteroscopy, but can also be 

used for industrial endoscopes. 

ThSfcom^ proposed in pros o nt application and of o ndosoopo s according t o 

k now n pat o n tc I s a tnh". — Hhin nnrinr f , 8d pmccuro. The Inflated and ovortod tub o i nv ag in n t o i an 
endoscop e tubo i nto o xp l orod chann ol and therofor o wac namo d by m o ac i nvaginator. Th o o xp l o ita t io n o f 
invaginator i s o ff o ctivo in caso whon it ovortc cloc o to tho obj o ctivo and do o s not covor th o l a t t er 

Tho flu i d pro -u ro cmr™ ™* ™'y ™d Q V D rtion of invaginator, but als o Bp tight o ngagomont with 

tho ondoscopo tub o . As a r e sult of this ongagomont an o vorted part of invag i n a tor b o com o s twi co s norter 
that th e ondoscopo tube. 

U .S. T at. 1 , 3 2 1 ,015 t r I "Q»*™ ^ m 1 1 <s Pnt 1.615.331 to Kramann and U .S. Rat. 5,250,36 1 to Bob e t 
o l „ whos o d i sclo s ures ar o i n ro rporatod horo i n by r ofo r o nc o s, illustrot o tho att e mpts to ovorcomo the 
off o ct of i nvaginator's ongagom o nt with an endoscope tub e . 

I nvag i nator according to th o I I S Pat. 1,321 ,015 i n mono lay o rod. To romovo th o doubl o lag of invag i nfit of 
th o r o is suggest o d by tho per i odica l chango of prossur o and vacuum and by e xt ract i ng of o ndo s cop fr^ube 
t i l l th o moment wh o n its objo c liv o coinc i d e s with tho placo of i nvaginator's o v o rt i on. But the inv estigated 
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chann e l i s tortuous and i nvag i nator is a thin wa lle d tube. As a r e su l t tog e th e r w i th th e e ndoscop e) tub e wil l 
b e e xtract e d a l so th e invaginator. It s ee ms to b e comp li cat e d a l so th e co i nc i d e nc e of obj o ct i v o togeth e r 
w i th tho plac e of invag i n a tor' s e v e rtion. 

Is known the device under U.S.Pat. 4.615.331 from Oct.7. 1986 to Kramann. comprising an endoscopic 
tube encased in an eversible elastic thin-walled tube which functions as a transporter-invaainator 
(hereinafter - invaginator) of the endoscopic tube. In th e d e vic e a ccord i ng to US Pat. 4 ,615,331 
invaginator is plac e d on the e ndoscope tub e by long ov e rly i ng para lle l l ay e rs. The invaginator in the 
device according to this patent is set in long layers parallel to the transported tube. I n th i s conn o ction th e 
p la c e of i nvag i nator*s e vert i on p e riodica l ly mov e s away from th e obj e ct i v e . Th e mor e i mport a nt d o f o ct of 
mu l t i l ay e r e d invag i n a tor i s i ncons e quent unr eeli ng of its l ayors. Th e pr e matur e e v e rtion of l ow e r layer w ill 
e xclud e or complicat e e v e rt i on of oth e rs. One of the drawbacks of this device is the inconsistent unreeling 
of invaoinator's layers, which is caused by their "sticking together" under air pressure and inevitable 
getting of air into spaces between them. Untimely evertion of any layer excludes from participation in 
intubation process the other layers, located above the everted one. 

I n th e d e v i ce according to US Pat. 5,259,36 4 tho ond of unev e rt e d part of invag i nator is attach e d to a 
chamb e r, wh i ch i s an e xtra organ storag e of th e supp l y portion of invag i nator. Tho problom of 
e ngag e m e nt of the un e v e rted part of inv a g i n a tor w i th th e e ndoscop e tub e author s of US P a t. 5,259,364 
propos e to s o l v e by fooding of working prossure i nto th e un e v e rt e d part of i nvag i nator. Th e work i ng flu i d 
pr e ssur e accord i ng to d a ta of Grundl, Bob and Bob i s vary i ng from 0, 4 t i ll 1,2 bar (s ee US P a t. 
5,586,968), but th e un e v e rt e d part of invag i nator, i n sp i t e of declaratory authors' assuranoo, i nov i tab l y 
communicat e s w i th th e i nt e st i na l cavity. It is known that bursting of int e stin e starts a t pr e ssur e of 0,17 b a r 
and i t bursts under th e pr e ssure of 0.235 bar (s ee www.anastomos.narod.ru/ourrosult.htmy I n addition to 
safety probl e m th e US Pat. 5,259,364 do e s not so l v e th e probl e m of d i sp l ac e m e nt of invag i nator's 
un e v e rt e d part from chamb e r to objoct i ve. 

Thus, a ll known e ndoscopes w i th i nvag i nator ar e insuffic ie ntly e ff e ct i v e or dang e rous. 

Is known also the intestinal endoscope under the inventor's certificate SU 1522466 from 0000-00-00 to 
Matasov with an invaginator set in pleats and placed at the right angle with an endoscopic tube 
transported bv the invaginator. This endoscope is used as a basis to the present invention and has been 
taken as a closest prior art. The endoscope according to the closest prior art comprises: - a light source; 
- a source of excessive pressure: - an endoscopic tube with an eveoiece. a control block having a 
communication branch-tube and a stop for a spring: - an invaginator of endoscopic tube consisting of an 
uneverted part encased in an everted part, at that the uneverted part of invaginator tightly adjoins the 
endoscopic tube and is placed in pleats perpendicularly to it. From the side of the uneverted end the 
invaginator is supported bv a soring and the area of transition of the uneverted part of the invaginator into 
the everted part is limited bv a tip (in the meaning of the ..tip coven of the endoscopic tube. Furthermore, 
the endoscope according to the closest prior art comprises: - an external seal of the endoscop ic tube to 
which the end of the everted part of the invaginator is fixed: - rings on the unevert ed end of the 
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invaginaton - an air-duct with a cock for feeding working pressure into the cavity of the everted part of the 
invaoinator: - an anal dilator. Endoscopic tube of the closest prior art comprises light and image 
transmission elements, biopsy channels, channels for gas or liquid supply, and, in addition, comprises 
two pairs of close-coiled springs with traction lines which are pair-wise connected to the distal ring of a 
mechanism for bending a distal end of the endoscopic tube and rollers located in the control block and 
designed for manual extraction of traction lines. 

The first drawback of the endoscope according to the closest prior art is unreliable operation of its 
invaoinator resulting in difficulties with introduction of the endoscopic tube into the external seal (see lines 
42-53 of the SU 1522466). The invaoinator is to be everted under the tip, but during invagination the 
distal part of the endoscopic tube becomes bared. It can happen because of absence of a gap between 
the endoscopic tube and the uneverted part of the invaoinator and because of a flabby structure of the 
latter, which cause the invaoinator to adhere to the endoscopic tube under the air pressure. Tube pleats 
formed while bending the distal end also prevent free movement of the invaoinator along the endoscopic 
tube. As a result, the spring is unable to displace the invaoinator toward the tip. In addition, the uneverted 
end of the invaoinator. connected with two rings, does not ensure sufficient pressurization of the cavity of 
the everted part of the invaoinator. 

The e ndoscop e tub e tog e th e r with invagiri a tor r e p ea t a l l curv e s of e xplor e d ch a nn b l. But bonding of tube 
d i st al e nd i s poss i bl e) on l y til l the def i nit e numb e r of curv e s. This i s th e s e cond dr a wback of e x i st i ng 
colonosoopes. Tube's e nd is bent by rotat i ng of two rol le rs ea ch conn e ct e d to its pair of tract i on li n e s. 
Spr i ngs, compris i ng tract i on l in e s, on th e dist al e nd ar e continued by channels in th e wa ll of cardan - 
joint e d r i ngs. Ends of tr a ct i on l i n e s a r e so l d e r e d to th e d i stal ring of th e cardan e x e cut i v e m e chan i sm for 
b e nding th e tub e dista l e nd. Outward e xtraction of tract i on li n e from th e spring decr e a se s gaps betw ee n 
cardan r i ngs thus forming a sma ll rad i us of a curv e . The second drawback of known endoscopes is that it 
is not possible to bend its distal end after the number of turns of an endoscopic tube has exceeded 
certain specific value. Its end is bent by rotation of two rollers each connected to its pair of traction lines. 
These traction lines are enclosed in springs, and the distal ends of springs are extended bv channels in 
the wall of cardan-joined rings. Ends of traction lines are soldered to the distal ring of the cardan 
mechanism for bending of the distal end of the tube. Pulling a traction line out of a soring decreases gaps 
between cardan rings and forms a small radius of a turn. At that, the distal cardan ring pulls the opposite 
traction line in distal direction, thus ensuring an i ncr e as e of spac e thereby increasing the gaps between 
rings. Difference of lengths of big and small half-circumferences of the tube's curve turn is a product of V 
and diameter of an e ndoscope endoscopic tube, Japanese authors point out that when 3-4 loops are 
formed, the distal end of an endoscope is blocked, but while biopsy forceps continue to function. This 
difference is explained by L. AJer formula 



Application Number: 09/509.377 Date: August 2005 

Substitute specification & Listing of claims. Page 4 of 16 ^ C /&S C/^C A^O* ? 

corrected in response to the Notice of 

Non-Compliant Amendment dated June 28, 2005 

where: "Oh" - manual power r e a l iz i ng tract i on lines e xtraction force extracting the traction line ; "Ch" - 
remaining from "Qr pow e r, att a ch e d to force applied to a distal cardan ring or to the cutters of biopsy 
forceps; "e" - basis of natural logarithm; tt a D - traction line rotations in radians; u f - friction index between 
a traction line and a spring. Under fixed values "Qr and "/". value a Q 2 " depends on value "a", notice that 
for two cons e cut i ve l y conn e ct e d a pair of consecutively joined traction lines of an endoscope th e l att e r the 
value V is twice as large as for one traction line of biopsy forceps. 

The third drawback of known e ndoscop e s of the prior art is the problem of its maintenance. For recurrent 
use, an endoscope needs to be washed, disinfected and sterilized. However, there are reported cases of 
infecting patients with AIDS and other inf e ct i ons diseases after endoscopy. Preparation of the endoscope 
according to the closest prior art for work requires its assembly. There are 10 detachable parts needed to 
be assembled in the endoscope according to the closest prior art, and its assembly takes about half an 
hour. Ergonomics of operating the existing endoscopes also complicates its mastering. Thus, the left 
hand holds the control block, switches on and off its cocks, rotates handles, which bend and fix the distal 
end of the tube, while the right hand introduces the tube into the intestine. 

It has been practica l ly prov e d proven in practice , that if endoscope has makes more than 3-4 loops, it is 
impossible to introduce biopsy forceps into it and to take a bioptate. This is the fourth drawback of the 
prototype prior art . 

SUMMARY OF THE INVENTION. 

Th e i nv e nt i on ma i n l y p e rta i ns to th e fie l d of m e dic i n e and particularly i s i nt e nd e d for th e e arly d i agnostics 
of colon canc e r. 

The objectives of the invention have been fo ll owing : - ensur e to increase reliability of invagination and 
ea s i n e ss of introduction of an endoscopic tube i nto colon or oth e rs l ong fl e xuous channols ; - to ensure 
bending of its distal end in flexuous channels; - to make maintenance of an endoscope more convenient; 
- to perform biopsy in flexuous channels. Implementation of said objectives will make colonoscopy 
available to any physician and will make it easier for experienced endoscopists. 

As th e bas e for a l l vari a nts of th e construction of pres e nt i nvont i on serv e s an e ndoscop e w i th i nvag i nator, 
whos e un e v e rted e nd i s coup l ed with th e dist al part of e ndoscop e tub e , at that th e invag i nator is mad e by 
p le ats and i n compact stat e i s h e ld on s a i d d i sta l part. 

I n th o s i mp l ost variant of pr e s e nt i nv e nt i on, th e un e v e rt e d part of invag i nator i s enc l os e d into th o ev e rt e d 
on e , and the e nd of th e e v e rt e d part i s fixed on a s e al of endoscope tub e and connoctod to flu i d pr e ssur e . 

in pr e f e rr e d e mbod i m e nts of pr e s e nt inv e ntion tho i nvag i nator is mad e i n the form of ho ll ow compact 
fl e xibl e cy li nd e r which h a s a g a p w i th a pr e s e rv a t i v e of th e dist al part of e ndoscope tub e . A compact 
hollow cy li nd e r of th e i nvag i nator is formed of t i ght l y compr e ss e d in l ong i tud i nal and transvoroo diroctions 
p le at s of d i ff e r e nt forms of an e v e rs i b le ela st i c tub e p l aced at any angles with th e long i tudina l axis of a n 
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e ndosoopo tube. For i ts flex i bil i ty th e cylind e r could h a v e r e curr e nt narrow i ngs of an e xt e rna l diam e ter 
and w i d e nings of its i nt e rn al d i am e t e r. 

These objectives have been achieved by the fact that the construction of an endoscope consisting of: - a 
source of light: - a source of pressure: - biopsy forceps; - an endoscopic tube with the control block and 
communication branch, at that the endoscopic tube comprises internally elements for light and image 
transmission, a channel gas/liguid. a biopsy channel two pairs of springs with traction lines, which pair- 
wise connect the mechanism for bending the distal end of the endoscopic tube with manual extractors of 
traction lines located in the control block, and externally - a compressed spring placed on tubes distal 
end, an invaoinator. a tip, a mobile seal, an anal dilator, has been further supplemented with: 

a disposable cartridge for the invagination of an endoscopic tube: 
' a system of extractors-intractors of traction lines: 

an essentially changed endoscopic tube: 

a system of introduction and extraction of biopsy forceps: 

an intensifier of traction line of biopsy forceps. 

Pr e f e rred e mbodim e nts of pr o sent i nv e ntion compris e a d i spos a b le st e r ile cartridg e for th e invag i nat i on of 
e ndoscop e tub e , th e cartridg e could compris e : The safety of introduction into the intestine and 
convenience of exploitation of the suggested endoscope is in the first turn ensured by the disposable 
sterile cartridge which consists of: - a shell which has with a projection at its proximal end, wherein could 
b e e nc l os e d are comprised : a preservative of the distal part of the e ndoscop e endoscopic tube, wh i ch 
cou l d b e jo i n e d a t th e proxima l e nd to a spring stop which preservative is united with a spring stop on its 
proximal end : a compressed spring; a spring distancer i n wh i ch w herein ((a» the distal seal of the 
endoscopic tube is located, which seal is coupl e d to fastened to an uneverted end of invaginator; a fixator 
of said compressed spring; an invaginator in the fonm of a compact hollow flexible cylinder, which has a 
gap with said preservative and could compr i s e a recurrent narrowings of (( a n)) its external diameter and 
widenings of its internal diameter, at that the same time the everted end of the invaginator is fastened on 
the distal end of the shell; - a proximal seal of the e ndoscop e endoscopic tube fast e n e d on th e d i sta l end 
of sa i d shel l, which seal is joined with the shell : - an anal dilator having with a channel in its wall; - a tip of 
endoscop e endoscopic tube coup le d united with the distal end of said preservative, which one (the t i p) tig 
has a protective glass, a channel for washing of glass and b l ow i ng of i nt e st i n e for inflating of intestines , 
a n e l e m e nt elements for hermetic joining to the e ndoscop e endoscopic tube. The compact hollow flexible 
cylinder of the invaoinator is formed of crumpled and tightly compressed in longitudinal and transverse 
directions variform pleats of an eversible thin-walled tube, placed at different angles with the longitudinal 
axis of the endoscopic tube. I n pr e f e rr e d e mbod i m e nts of pr e s e nt i nv e ntion Moreover, the cartridge for 
invagination of the e ndoscop e endoscopic tube cou l d b e attach e d to is joined with a mechanism for its 
introduction of said tube , Th e m e chanism for introduct i on cou l d compris e which mechanism is made in 
the manner of a cylinder with two pistons, which are interconnected by distancers and sogm e nt of an 
elastic tube, but a and the cavity between them through a p e da l cock commun i cat e s w i th flu i d pressur e 
communicates with a source of gas pressure through a pedal cock , but-a at that the cavity between <(a)> 
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the proximal seal of the o ndoscop e endoscopic tube and ((a)) the distal piston compris e s encloses a 
spring, which returns pistons to their home position and through the pedal cock communicates with fluid 
pr e ssur e a source of vacuum . 

I n pr o forrod e mbod i ments of pres e nt invont i on tho insortod ondoscope tubo could oompriso for coupling 
with cartridgo: an intftrnn l lnp»"»"-" r'"^«- "f » r nvtnrnfil covor. wh i ch rois o tube's f lo x i b i l i ty; two air - 
ducts, wh e ro tho larger on o has a lat o ral op e ning i nto a cavity of tho proximal coal of th o dispo s able 
cartr i dge) for i nvagination, but th o smal l er on e — into a c a vity of distal and proximal pr o s o rvativos; an 
ar o ac for rtormotic fixat i on of o nd s of pros o rvat i ves; a prox i mal prosorvativo. At that a control block could 
bo mad o as a dock unit, but th e cock, which foods tho working pr e ssure into tho ovortod part of 
i nvag i nator could bo placod i n peda l - 
I n prof o rr o d ombodiments of prosont invont i on tho system for bonding of th o dista l o nd of o ndosoopo tub e 
in tortuous channels could mpp*" ^« F . nnrr . nr . nf fluid pressur e The system of extractors-intractors of 
traction lines has a Dneumo-hvdro-manual drive and creat e s additional force equal to a few grams at the 
distal end of the traction lines. The svstem comprises sources of excess pressure and vacuum connected 
to cavities of elastic tubes, Th o ol astic tub o s could compr i se which cavities contain liquid and springs with 
traction lines, at that said tubes cou l d be are fixed to sajd springs ((by)) with a thread, ((but)) and the 
springs could bo oxocutod with pitch are made with soacinos and are finished on some distance from an 
executing mechanism for bending the distal end, at that said traction lines on the distal end could be 
joined are connected with springs, and in the control block the traction lines are attached to manual 
extractors-intractors of traction lines connooted united with elements o nsuring which ensure synchronous 
f l u i d o vacuat i on from tho cav i ty of manually oxtractod traction lino and f l uid fooding into tho cav i ty of 
i ntrnriiir o ri trart i nn li ne feeding of vacuum into the cavity of manually extracted traction line and feeding of 
excess pressure into the cavity of an introduced tr a ction line. In order to create the additional force the 
distal end of the tube and of the traction line could b e finished is possible to finish by a cylinder and a 
piston, nrthn t..hn rnnifi hn finirheri it is possible to finish the tube by an elastic element, for example a 
sylphone, ((but a)) and the traction line cou l d b o connected to connect with sylphone's distal end. ((A)) 
Manual extractors-intractors of the traction lines could be made in ((t h e)) a manner of a rod, ((but)) and 
the sources of fluid pressure and vacuum - in ((the)) a manner of a piston and a_cylinder, positioned on 
the rod. An element, ensuring which ensures synchronous flu i d o vacuat i on from feeding of vacuum into 
the cavity of the extracted traction line and f l uid fooding pressure into the cavity of the introduced traction 
line, could be mado as a pinion a oear mated with cogs of two rods. As each of two pinions gears is 
coupled only with its pair of traction lines, that is why the bending of the tube's end could b e is performed 
in two stages. The cross piece crossoiece with a manag o ment an operating lever, wberem where the 
central part of the crossoiece is movably connected with the body of the control block, ((but)) andjhe 
ends of the crossoiece are attached to four rods, could e nsur e ensures simultaneous bending of the 
tube's end in any direction. 
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A novel endoscopic tube is sup plemented with: * an internal transverse pleats of its external cover; - two 
air-ducts, where the larger one has a lateral opening into the cavity of th e pro^dnr^tseal of the cBfiMm. 
for invagination, and the smaller one - into the cavity of distal and p roximal preservatives; ~ areas for 
hermetic fixation of preserva tives' ends; - a prox imal preservative* In addition, the control &tock of the 
endoscopic tube cou^to the desktop manner, and the cock, which feeds the wortui^ wessure 

irtolt feB everte d part of anvaqin ate r , co^d^fep^cedih the pedaK 
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In preferred embodiments of present invention in order to conduct biopsy in torturous channels, th e 

manual system for introduction and extraction of biopsy forceps comprises of pressure ami vacuum 
sources, w hich are oonnected through a cock to tlfe cavity of #fce& a^i^^ the entrance to 

which is sealed ff&ffi with asealof btep^^ and at the idistai end of which there is the distal end af 

saM^forcepsiias a piston of tte biopsy- channel. 



At that the biopsy forceps comprise The bk^psv fon^ps with a^^umo-h^raulic intensifier of traction Jane 
comprise a flexible hermetic tube T which is jsormeeSedto^^ 

and vacuum, #auQ) arat the distal end of the tute and ^ traction Jihe coutd^^^te fini she d flnfehes with a 
cyiinder anda^piston, The unit cyfirider-piston is possiM 
which is connected to traction line 



TOe subject of presem invention is an endoscope, comprising 

♦ an invctginator whose :uneverted end is c^ 

said invaginator is held on said dfe^ part of the endoscope tube; 

♦ an invaginator formed of pleats, tightly cornpressed in longitudinal an^ a 
compact hollow cylinder, which has a gap with said distal part of the endoscope tube. 

Th e subject; of pres e nt invention also is an endoscope with^^a 

e ndoscop e tube, the cartridge comprises: invaginator whose une verted end is coupit^ 
of the endos c ope tube , s ai d invaginator is formed of pleats, tigtrtly compressed in longitudinal and 
transverse difec&ons-in a which has a gap with said distal part of the endoscope^ 

fube and is held on said distail part; 



o said cylinder of invaginator having narrowings of extomai diameter and widenings of internal 

Ulul l lUflVI i 

a a^hell for conducting the distal part of endoscope tube with invaginator along rectum, at that t h e 

diameter of said shel l is commensurat e to the 
o sliding seals of endoscope tube, isolating a ca vity of t he e v e rt ed part of invagin a tof, 
<or an anal difatbr, 

cr sarrd anal dilator with a channel in its wall, 
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o a spring of i nvaginator, 

o a pr e s e rv a t i v e of th e dista l part of e ndoscope * tube unit e d w i th tub e 's t i p, at that th e prox i mal e nd 
of pr e s e rvative and th e t i p h a v e ar e as for h e rm e tic fix a tion to th e distal p a rt of s a id e ndoscop e 

f I iKft 

o sa i d t i p compris e s a prot e ctiv e g l ass a nd commun i cat e s w i th i nt e stin a l c a vity, 

o a m o chanism for introduct i on of th e e ndoscop e tub e which is a cyl i nd e r - p i ston unit hav i ng a 

h e rmetic cavity, confin e d by a cyl i nd e r, a p i ston and a s e gment of an o l astic tub e connoct e d to 

fluid prossure, 

o an e ndoscop e tub e with an tr a nsv e rs e pl e ats of its ext e rna l cov e r, which ar e d i r o ctod interna l ly, 

o an endoscope tube w i th d i stal drives of traction li n e s b e nd i ng its dist a l e nd, which are spring s 
e x e cuted w i th p i tch and e nc l os e d i nsid e e last i c tubes conn e ct o d to flu i d pr e ssur e , 

o an endoscop e tub e w i th d i st al driv e s of traction li n e s bending its d i sta l end, which ar e cy li nd e r - 
piston un i ts conn e ct e d to flu i d pr e ssure, 

o an e ndoscop e tube w i th d i stal driv e s of traction li nes b e nding its d i sta l e nd, wh i ch are sylphones 
conn e cted to flu i d pressur e , 

o an e ndoscope tub e w i th a biopsy chann el connected to fluid pr e ssur e and a b i opsy forc e ps wh i ch 
a r e flex i b le herm e tic tub e with a biopsy chann el 's p i ston on tube's d i sta l e nd, 

o sa i d b i opsy forc e ps having a d i sta l dr i v e of forc e ps wh i ch i s a cylind e r piston unit connocted to 
flu i d pr e ssur e , 

o sa i d d i stal driv e of forc e ps wh i ch i s a sy l phon e conn o ct o d to flu i d pressure 

Th e subj e ct of inv e nt i on also is a m e thod of prophy l ax i s from g e tt i ng i nfected of ondoscope tub e and 
pat ie nt, the m e thod compris e s: 

o horm e t i c conn e ction of e ndoscop e tub e to tub e 's d i st al part pr e s e rvat i ve an to a t i p un i t e d w i th 

said pr e s e rvat i v e , hav i ng a prot e ctiv e g la ss a nd commun i cation w i th i ntest i na l cavity, 
o herm e t i c connect i on of sa i d pr e s e rvat i v e to th e un e v e rted ond of invag i nator of e ndoscop e tub e , 
wh i ch i s an el ast i c tub e e v e rt e d under flu i d pr e ssur e , the e l astic tub e i s form e d by p le at s i n a 
comp a ct ho l low cy li nder which has a gap w i th sa i d pr e s e rvativ e , 
o f e eding of fluid pr e ssure through a chann el in e ndoscop e tub e under th e prot e ct i v o glass of said 
tip, 

BRIEF DESCRIPTION OF THE DRAWINGS. 

The graphic materials explam clarify the essence of invention, where on the FIG.1 r e pr e s e nts a var i ant of 
is represented the endoscope with disposable cartridge for invagination, where wherein : a - a handle- 
shaped control block; b - distal part of the endoscope tube with mounted cartridge; c- longitudinal section 
of the cartridge; d, e, f - enlarged fragments of FIG/lc. On FIG. 2 is shewn represented the system of 
extraction-infraction of traction lines with a fluid manua l pneumo-hvdro-manual drive, i n cas e when the 
distal end of the endoscope is in direct position, where wherein : a - pos i t i on a state of system elements 
comprised in the control block; b - enlarged fragment of FIG. 2a; c - distal part of (( tub e )) the endoscope 
with "bared" system elements (vertical arrows show the top-bottom of o ndoscope the endoscopic tube); d 
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- enlarged fragment of FIG. 2a On FIG. 3 is represented the system of extraction-intraction of traction 
lines when the end of ((an)) the endoscope is bent downwards, where wherein : a - pos i t i on a state of 
elements conta i n e d comprised in the control block; b - enlarged fragment of FIG. 3a; c - distal part of the 
endoscope endoscopic tube with "bared" elements (horizontal arrows show the driving direction of the 
traction lines motion); d, e - enlarged fragments of FIG. 3c. On FIG. 4 are represented: a - a design of 
new endoscope; b - a crosspiece with a lever «f©f» bending the distal end of endoscope in any direction; 
c - a construction of a mechanism for introduction of the e ndoscop e endoscopic tube; d - a_system of 
i ntroduc i ng a nd e xtraction extraction and intraction of biopsy forceps. On FIG. 5 i s r e pr e s e nted th e 
simp le st variant of pr e sent i nv e ntion. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS. 

The list of num e rical markings of FIG.1 5 Specification of numerical markings of FIGs. 1-4 is given at the 
end of the sp e cification description . 

A s i mp le st variants of present invent i on could compriso (se e F I G. 5): - a sourc e 5 of e xc e ss i v e pr e ssur e ; - 
an e ndoscop e tub e 3 with a control b l oc 2 having a commun i cation branch, a stop 11 for spring 10; — an 
invag i n a tor of e ndo s cope tube 3 wh i ch cons i sts of e vert e d p a rt 4 a nd un e v e rted p a rt e nclo se d i n said p a rt 
4 , a t that th e un e v e rt e d part of i nvaginator t i ghtly a djoins to a n endoscop e tub e and is p l aced by pl e ats 
p o rpondicularly to i t. From the sid e of a n un e v e rted e nd 7 the invagin a tor is support e d by spring 10, but 
th e p l ac e of trans i t i on of unev e rted part of i nvaginator i nto its e v e rt e d part A is li mit e d by t i p 6. B e s i d e s, 
th e e ndoscope - prototype compris e s: - an e xterna l (proximal) s e a l 13 of tub e 3 on wh i ch tho end 12 of th e 
e vert e d part A of i nvaginator i s fix o d by a r i ng 16; — rings 8, 9 on th e un e verted e nd 7 of invag i nator; — aft 
air - duct 15 with a cock 17 for feed i ng of working pr e ssure i nto a cav i ty 14 of th e e verted part A of 
invaginator, — an anal di l ator 19. 

The i nvaginator is to be e verted und e r tip 6, but during th e process of i nvag i nat i on th o dista l part of tube 3 
becom e s bared. It could happen both du e to absonco of gap betw ee n tub e 3 and unev e rt e d part of 
i nvaginator and to a fri a bl e structur e of sa i d unev e rted part, wh i ch und e r tho act i on of a i r pr e ssur e 
e ngages to tub e 3. 

Th e prob le m of e ngag e m e nt of th e unov e rt e d part of i nvag i nator w i th the e ndoscop e tub e 3 was so l v e d 
by i nvaginator form e d of pl e ats t i ghtly compr e ss e d i n longitud i na l and transverse dir e ct i ons i n a comp a ct 
ho ll ow cy li nder 23 (so o FIG. 2), the cy li nd e r has a g a p 25 w i th tho distal part of an e ndoscop e tub e 3 and 
for its fl e x i bi l ity could have a r e curr e nt narrow i ngs of o xtorna l d i ameter and wid e n i ngs of its int e rn al 
d i am e t e r respect i v e ly. 

Furth e r fo ll ows mor e comp li cated variants of pr e s e nt invention (soo F I G. 2, FIG. 3, F I G. 4 ) compris i ng A 
novel endoscope includes an ondoscope endoscopic tube 3 with a control block 2 and a communication 
branch. Th e r e ar e possib le , for e x a mp le , a fo l lowing construct i ons. An air-duct 15 and a cock 17 
positioned on the control block 2 or in a pedal, connect a source of fluid working pressure with an opening 
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21 into the cavity of a seat 13, which cavity communicates with a cavity 14 of a shell 22, The distal part of 
the shell 22 is commensurable by length and diameter i n r el at i on to the uneverted part of an invaginator 
23, but th e and its proximal part - to a compressed spring 10. The everted end 1 2 of the invaginator 23 is 
oonnoctod to fastened on the shell 22 by a ring 16. The invaginator 23 has narrowings and widenings 24, 
as well as a gap 25 with a distal preservative 26 at that the gap 25 i s ke e p i ng al so a t working pr e ssur e i n 
th e cav i ty 14. Ends of the distal 26 and a proximal 27 preservatives and as well as corresponding to th e m 
places of the tube 3 have areas 28 for interconnection and hermetization. A seal 29 on the end 7 of the 
invaginator 23 separates the cavity 14 from the cavity 25, which communicates with the intestinal cavity. 
A distancer 30 prevents deformation of the seal 29 by the spring 10 Ends of compressed spring 10 are 
bas e d rested on the distancer 30 and a stop 11 at the end 28 of the preservative 26. Ihe stop 11 , in its 
turn, is positioned on ((th e )) a projection 31 of the shell 22. The distal end of the preservative 26 ends 
with finishes by a tip 6 with channels 32 for washing of a protective glass 33 and b l owing - up inflating of 
intestines, as w el l as and with an element for conn e ction fixation to the e ndoscop e endoscopic tube 3. On 
the border {(of» between narrow and broad wide parts of the shell 22, there is an area ((ef)> with an 
intermediate diameter, with i nd e nted wherein is pressed an elastic ring 34 for fixation of the compressed 
spring 10. A channel 35 in an anal dilator 19 is used for decompression of intestines during intubation. In 
the tube 3, b e sides th e e num e rat e d in addition to afore-enumerated , there are elastic tubes 36, 37 
comprising springs 38, 39 and traction lines 40, 41 . Ihe tubes 36, 37 are connected to the springs 38, 39 
with a thread 42. Near to a mechanism 43 for bending of the distal end of the tube 3, the ends of the 
tubes 36, 37 are closed with plugs 44, which plugs also connect the springs 38, 39 with the traction lines 
40, 41. Proximal ends of tubes 36, 37 are connected with sources 45 of fluid excess pressure and 
vacuum . Proximal ends of the traction lines 40, 41 are connected with their manual extractors-intractors 
46, but th e la tt e r and said extractors-intractors - with an element 47, which ensures synchronous 
e vacuation of flu i d from feeding of vacuum into the cavity of the extracted traction line 40 and f ee ding of 
fluid of pressure into the cavity of the introduced traction line 41 . 

Endoscope The endoscopic tube 3 has ((an)) internal pleats 48 of its external cover, an air-duct 49 with 
two openings 50, des i gn e d which serve for vacuum fixation of the preservatives 26, 27 to the tube 3; and 
als© additionally the tube 3 has a removable sleeve gasket 51 . The control block 2 has a cock 52 of ((an)) 
the air-duct 49. The seal 13 is hermetically connected to a mechanism 53 for introduction of the 
endoscope endoscopic tube 3. ((A» The mechanism 53 for introduction of the tube 3 is operated by a 
pedal 54 ((but)) and a lever 55 r e al i z e s controls the bending of tube's end. A cylinder 56, two pistons 57, 
distancers 58 and segm e nt of an elastic tube 59 confin e limit a cavity 60, which is connected with a 
source of fluid pressure by means of a.cock in the pedal 54. A cavity 61 comprises a return spring 62 and 
is connected with a source of fluid pressur e vacuum by means of a cock in the pedal 54. Aseal 64 and a 
nut 65 are mounted on biopsy forceps 63, but piston 66 is posit i oned at th ei r d i st a l e nd while at the distal 
end of said forceps a piston 66 is positioned. Seat for the seal 64 and the nut 65 is located at entry 67 to 
the biopsy channel, which is pos i tion e d w i th cock 68 on control block 2 which entry as well as a cock 68 
are positioned on control block 2 . A sylphone 69, which serves as a source of fluid pressure and vacuum 
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in {(the)> a pneumatic intensffier of traction line of biopsy forceps, could be combined with <{its)> a handle 
of biopsy forceps 63 . 

Marks made on the preservative 27 and the tube 3 s e rv e s serve for their correct pos i t i oning connection . 
((Th e n)) After that the mechanism 53 is mounted on the tube 3 and the cartridge for invagination is fixed. 
Pressing on the cock 52 will ensure the vacuum fixation of the preservatives 26, 27 to the tube 3, After 
introduction of the seal 13 into the cylinder 56, endoscope's preparation for work is completed. 

After the patient has been placed on an e ndoscop e endoscopic table, ((a)) the cartridge is oiled and 
introduced into the rectum and its ampoule is examined as if with a rigid rectoscope. The pressure in the 
cavity 14 is f e d by increased by pressing the cock 17 thus r ele as i ng freeing the distancer 30 from 
coupling with the fixator 34 and the shell 22. Th e r e by Thus, the spring 10 is released and it is possible to 
proceed with invagination of the tube 3. Eversion of the invaginator 23 and introduction of the tube 3 into 
the colon occurs under fluid working pressure in the cavity 14 at moments of pr e ss i ng p e da l 5 4 when the 
pedal 54 is pressed . Dur i ng In the course of the endoscopy proc e dur e the intestines are to be d i stend e d 
inflated . Gas into intestines is constantly supplied through a gas/liquid channel in the tube 3 and further 
through the channel 32 of the tip 6 thus preventing pen e trating ingress of intestinal contents under <(a» 
the protective glass 33. Gas evacuation from intestines occurs through <(a» the channel 35 of the anal 
dilator 19. 

Bending of the mechanism 43 is realized by means of flu i d pressure the sources 45 of excessive 
pressure and vacuum, by manual extractors-intractors 46 of traction lines 40, 41 and by means of 
elements 47 wh i ch e nsur e evacuat i on of flu i d from the tub e 36 feeding of vacuum into the cavity of the 
tube 36 which comprises the extracted traction line 40, and feeding of fluid of excessive pressure in the 
cavity of the tube 37 conta i n i ng w hich comprises the introduced traction line 41. As a r e su l t of flu i d 
e vacu a tion Under the action of vacuum the elastic tube 36 and the spring 38 are shortened, Considering, 
that their distal end is connected with the traction line 40, this shortening {(its)} relieves manual extraction 
of this traction line . F l u i d pr e ssur e Under the action of pressure in the tube 37 th e latter this tube and the 
spring 39 elongates towards the executing mechanism 43 thus relieving manual infraction of the traction 
line 41 . The thread 42 twisted on tubes 36, 37, connects them combines these tubes with the springs 38, 
39. Thus, e vacuation and f e ed i ng of flu i d vacuum and pressure, which shorten and elongate the tubes 36, 
37 and the springs 38. 39. ensure application of powers forces to distal ends of traction lines 40 and 41; 
manual extraction and infraction of the traction lines 40, 41, creat e s create synchronous efforts on their 
proximal ends of traction lines . The mechanism 43 of the tube 3 is bent downwards by the above- 
mentioned method. During b e nd i ng of mechanism 4 3 upwards When the mechanism 43 is bent upwards , 
all above enumerated elements are moved in opposite directions; but b e nd i ng of m e chanism 43 to th e l eft 
a nd to th o right is imp l em e nt e d by the s e cond pa i r of traction li n e s the second pair of traction lines, which 
work similarly, implement bending of the mechanism 43 to the left and to the right . In intermediate 
positions the mechanism 43 is bent by interchangeable appl i cat i on use of both pairs of traction lines. The 
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element 47 made in the shape of a crosspiece with the lever 55, ensures simultaneous bending of the 
mechanism 43 in any direction. 

As during colonoscopy As now in the course of colonoscopy the tube 3 repeats all natural flexures of the 
colon, ffits}} tube's extubation must not be accelerated. The anal dilator 19, through which extubation is to 
be conducted, el i m i n a t e s reduces to minimum unpleasant sensations caused by this process. 

The most practically important v e rsion embodiment of the invention is a colonoscope with the e ndoscope 
endoscopic tube 3 without biopsy channel. 4(A)) The disposable cartridge ensures an available to all and 
atraumatic transportation of the tube 3 in the colon, preservatives 26 f 27 protect the patient from 
infections seated in the endoscopic tube 3, and the tube 3 in its turn - from getting contagious during 
endoscopy. Th e m a n a g e m e nt e rgonomics of E rgonomics of operating with such colonoscope also makes 
it available to any physician: during endoscopy a physician in sedentary position watches the screen, 
presses the pedal cock 17 with one foot and the pedal 54 with another, with the right hand controls the 
lever 55, and in case of necessity washes the protective glass 33 by pressing on the cock with the left 
hand. Such colonoscope is necessary firstly for family doctors, gastroenterologists and surgeons for the 
regular scr o on i ng of colon cancer screening . Having selected the "suspicious" patients, out-patient 
physicians will direct them to an in-patient clinic for conduct i ng biopsy taking and other thorough 
examinations. 



For r e alization of biopsy For biopsy taking is used a cartridge with the tip 6 f without the glass 33 is us e d . 
Having exhausted the possibility of manual insertion of the forceps 63, it is necessary by means of the 
seal 64 and the nut 65 to seal hermetically the entry 67 into the biopsy channel and connect it by means 
of the cock 68 to the source of fluid pressure. Further insertion of the forceps 63 is performed by their 
manual infraction and due to fluid liquid or gas pressure on the piston 66, but e xtr a ct i on - while forceps' 
extraction is performed by switching the cock 68 in the "vacuum" position and by manual extraction of the 
forceps 63. Due to location of the pressure and vacuum source 69 of flu i d pressur e of the traction line 
intensifier in the handle of said forceps, bioptate taking is mad e is implemented as previously - approach 
of rings ensures movement of the traction line inwards, but d e tachm e nt — while rings' detachment - 
extraction of the traction line. 

Specification of graphic materials' m a rks on FIG. 1 - 5 m arkings on fig. 1-4 is as follows : 

2 -the control block with the communication branc h-tube ; 

3 - e ndoscop e t he endoscopic tube; 

4 — e v e rt e d part of invag i nator (on FIG. 5 only); 

5 - sourc e of working pr e ssur e in cavity 14 (on FIG. 5 only); 

6 -the tip of e ndoscope the endoscopic tube 3; 

7 -the uneverted end of the invaginator 23; 

8t9 — rings at th e en d 7 of invag i nator (on F I G. 5 only); 
10 - the compressed spring; 
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11 -the stop for the spring 10; 

12 - the everted end of the invaginator 23; 

1 3 - the proximal sea! of the tube 3; 

1 4 - the cavity of the everted part 4 of the invaginator 23; 

1 5 - the air-duct for feeding of fluid working pressure into the cavity 1 4; 

16 - the ring, fixing the end 12 of the invaginator 23; 

1 7- the cock of the air-duct 1 5; 
A% — manom e t e r (on FIG. 5 only); 

19 - the anal dilator; 

20 — roctum (on F I G. 5 on l y); 

21 - air - duct 15 op e ning the opening of the air-duct 15 on the tube 3; 

22 - the shell of cartridge for invagination; 

23 - the invaginator formed into a compact flexible cylinder; 

24 - the nanrowings and widenings of the cylinder of the invaginator 23; 

25 - the gap (cavity) between the cylinder of invaginator 23 and the preservative 26; 

26 - the distal preservative of the tube 3; 

27 - the proximal preservative of the tube 3; 

28 - the areas on ihe tube 3 and at th e on the ends of preservatives 26, 27 for their hermetic connection; 

29 - the distal seal between the tube 3 and the end 7 of the invaginator 23; 

30 - the distancer between the spring 10 and the invaginator 23, compris i ng s e a l 29 w hich distancer 
comprises the seal 29 ; 

31 -the projection on the shell 22 for the stop 1 1 ; 

32 - the channel in the tip 6; 

33 - the protective glass of the tip 6; 

34 - the elastic ring, fixing the spring 10 in a compressed state; 

35 - the channel in the anal dilator 19; 

36 - the lower elastic tube of extractor-intractor of traction lines; 

37 - the upper elastic tube of extractor-intractor of traction lines; 

38 - the lower spring of extractor-intractor of traction lines; 
39 -the upper spring of extractor-intractor of traction lines; 

40 - the lower traction line of extractor-intractor of traction lines; 

41 -the upper traction line of extractor-intractor of traction lines; 

42 - the thread fixing the elastic tubes 36, 37 to the springs 38, 39; 

43 - the mechanism for bending of the distal end of the tube 3; 

44 - plug clos i ng the plug, which closes the tubes 36, 37 and connects the springs 38, 39 with the traction 
lines 40,41; 

45 - the sources of flu i d pr e ssur e of pressure and vacuum ; 

46 -the manual extractors-intractors of the traction lines 40, 41 ; 

47 - the element for extraction-infraction of one or two pairs of the traction lines; 

48 - the pleats of external cover of the tube 3; 
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49 - the air-duct into cavity of the preservatives 26, 27; 

50 - the distal and proximal openings of the air-duct 49 on the tube 3; 

51 -the sleeve gasket; 

52 - a i r duct 49 cock the cock of the air-duct 49 on the control block 2; 

53 - the mechanism for insertion of the e ndoscop e endoscopic tube 3; 

54 - the pedal for switching on the mechanism 53; 

55 - the lever of the element 47, made in a shape of a crosspiece; 

56 - the cylinder of the mechanism 53; 

57 - the pistons of the cylinder 56; 

58 - the distancers between the pistons 57; 

59 - segm e nt of the elastic tube, attached to the pistons 57; 

60 - the hermetic cavity, enclosed by segment of the elastic tube 59 and the pistons 57; 

61 - the hermetic cavity, enclosed by the seal 1 3 and the distal piston 57; 

62 - the spring, returning the pistons 57 to home position; 

63 - the biopsy forceps; 

64 -the seal of the entry 67 into a biopsy channel; 

65 —the nut, fixing the seal 64; 

66 - the piston of the biopsy forceps; 

67 - the entry into a biopsy channel; 

68 - the cock, feeding th e fluid pr e ssur e which feeds pressure or vacuum into a biopsy channel; 

69 - the source of flu i d pr e ssur e of pressure and vacuum connected with the cavity of biopsy forceps 63; 

70 - the cutters of the biopsy forceps 63; 

71 -the distal irrtensifier (drive) of the traction line of the cutters 70. 
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LISTING OF CLAIMS- 



Claim 1 (Currently amended): An endoscope with disposable cartridges for the invagination of 
endoscopic tube , comprising 

o an endoscopic tube (3) having a distal part ne a rest to tube's dist al e nd with a guided distal end . 

o a n i nvag i nator of the e ndoscop e tube, wh i ch is an e l a st i c tube inflated a nd e v e rted for 
inv a g i nation of the endoscop e tub e into th e e xplored channe l , said elastic tube is gath e red by 



wh erein t h e i mprov e m e nt compris e s an in v ag i na tor whos e un e v e rted e nd i s coup l ed w i th said distal p a rt 
of the e n doscop e tube, a t that said inv a ginator is h e ld on said d i st a l p a rt of th e endoscop e tub e. 

o a disposable cartridge located on the distal part of the endoscopic tube (3) and comprising an 
jnvaainator of the endoscopic tube, which invaginator is an eversible tube with an unevert ed end (7) 
joined with the endoscopic tube (3). and an uneverted part of invaginator formed bv pleats into a 
compact hollow cylinder (23V having a gap (25) with the distal part of the endoscopic tube (3). 

Claims 2 and 3 (Canceled). 

Claim 4 (Currently amended). The endoscope according to claim 2 or 3 1, wherein said the cylinder {23} 
of the invaginator has-com prises narrowings (24) of its external diameter and widenings (24) of its internal 
diameter. 

Claim 5 (Currently amended). The endoscope according to any of cl ai ms 1 to 3 claim 1 , further 
comprising a sh e l l for conduct i ng th e distal part of said e ndoscop e tube with invaginator along root urn, a t 
that the d i amet e r of said shel l is comm e nsurate to th e d i am e t e r of said inv a g i n a tor . wherein the cartridge 
comprises a shell (22). which contains the cylinder (23) of the invaginator. 

Claims 6-9 (Canceled). 

Claim 10 (Currently amended). The endoscope according to any of c l a i ms 1 to 3 claim 1 . further 
comprising wherein the cartridge comprises a preservative (26) of the distal part of the endoscopic tube 
(3) . which preservative is united with a tip {6} of the endoscopic tube (3) a t that th e proxima l e nd of 
pr e s e rv a tiv e and th e t i p have a r e as for h e rmetic fixat i on to th e d i st a l part of said e ndoscope tube and 
comprises areas ( 28) for the hermetic fixation to the endoscopic tube (3). 

Claim 11 (Currently amended). The endoscope according to claim 40 4, wherein the tip {6} comprises a 
protective glass (33) and commun i cat e s w i th a cavity of i nt e st i nes. 

Claim 12 (Currently amended). The endoscope according to any of claims 1 to 3 6 ( further comprising a 
mechanism (53) for introduction of the endoscopic tube (3) into the everted part of invaginator. which i s a 
cyl i nd e r - p i ston unit having a hermet i c c a vity, confined by a cy li nd e r, a p i ston a nd a s e gm e nt of a n e last i c 
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tub e , connect e d to fluid pressure which mechanis m comprises a hermetic cavity (60). limited by a cylinder 
(56V, a piston (57). an elastic tube (59V and is connected to fluid pressure . 

Claim 13 (Currently amended). The endoscope according to any of claims 1 to ((3)1 6, wherein the 
endoscopic tube £31 h a s a comprises internal transverse pleats (48) of its external cove r, which are directed 
inwards . 

Claim 14 (Canceled). 

Claim 15 (Currently amended). The endoscope according to any of claims 1 to <(3» 6, wherein the 
endoscope tube {31 comprises distal drives of traction lines (40. 41) . bending the distal end of the 
endoscopic tube (3), which drives are comprise executing cylinder-piston unrts connected to the pressur e 
of gas or l iqu i d. 

Claim 16 (Canceled). 

Claim 17 (Currently amended). The endoscope according to any of claims 1 to ((3)1 6, wherein the 
endoscopic tube .(3) has comprises a biopsy channel, connected to fluid pressure and biopsy forceps (63), 
which are a flexible hermetic tube with a piston (66) of the biopsy channel on the distal end of said tube. 

Claim 18 (Currently amended). The endoscope according to claim 4711, wherein the biopsy forceps (63) 
have a d i s t al drive of forc e ps which i s a cylinder p i ston unit connected to fluid pr e ssur e comprise an 
intensifier (71) of a traction line, which intensifier comprises an executing cylinder-piston unit, located on the 
distal end of the hermetic tube and of the traction line . 

Claim 19*20 (Canceled). 

Claim 21 (New). The endoscope according to claim 5, wherein the tip (6) comprises a channel (32) for 
inflation of the intestines and prevention of ingress of intestinal contents under the protective glass (33). 

Claim 22 (New). The endoscope according to any of claims 4 to 6, wherein the endoscopic tube (3) 
comprises areas (28) for the hermetic fixation of the distal preservative (26) united with the tip (6). 

Faithfully Yours, 
Dr. Sergey Matasov 

Ph. (+371)7804281 
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